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RESEARCH AND DEVELOPMENT QUALITY ASSURANCE

DIFFICULTIES INVOLVED IN I!4PLE?IENTING A
QUALITY ASSURANCE PROGRAM AT A NATIONAL LABORATORY

Patar L, Bussolini
Croup Leadar

Los Alamos National Laboratory
HEE-9, FIS G736 P. O. BOX 1663
Los Alamos, Naw ~SXLCO 87545

●rsonnol who perform scientific ros~arc}. ~ra highly ●ducatcd,
ighly motivat~d profasstonals who ● ra o! en loador; in thair
la:d8m A racant survey of rasoarchars ,,- LCIS Alamos shows chat
hsy llko frocdom and poor r~cognicion, .i::d dislika rad tape.
igid, prOSCrLptiVO quality assurancs pro;,rams aro ofton fail
● causa they ● ra porcoived to lLmLc fresdom ●nd pear recognition
nd •nhai~ca rod tapa.

Thie papsr will praaont some of the reusons for research
●rsonnol to hava rebelled ●gainst quality assurance programs
nd will offer auggsstlone for the development of a maanlngful
nd succeeeful quality program.

In racont yssrs, funding agencias havo hPeII lmpnslng rh-
●quirement of quality assurarce programs for sctenrtfic
ssearch, Tha Daparcment of Energy now requlr~s that rms~~rrh
ork funded by tham be conducccd uglng n writt~n qu~litv
● surance program. This program t, to ho cl~vclop-d .I%(ng XI)A.I
● the preferred srandard



2.

3,

4.

High quality work was produced in the past as well

without the need for a quality assurance program.

Quality assurance programs are coscly and, therefore

not affordable.

Quality assurance is appropriate for mass production
work, but is not needed or wanted by research
scientists.

These comments and other comments that you are no doubt
familiar with should be analyzed, and quality assurance programs
should be modified as much as possible.

There ● ra also many good constructt.va reasons for
implementing ● meanin~ful quality assurance program for
research. Thcso may be used successfully in selling your
quality ● ssurance program, Some of the Justification for a
quality ● ssurance program in researcn include

1. Tho growing concern for safety and environmental
issues;

2, The growing concern about fraud ..ent reseatch; and

3. T},e avoidance of disasters (i,e the O-ring
situation) ,

It may b. said that a well thoughtout quality assurance
program for research could

1, Incrcaea program ●ffectivene99;

2. Provido ● focus on job requirement%:

3, Promoto ●tten:ion to quality: and

b, Give feedback to management,

I fe~l that two con:~pts are essential !~) !IIV I,IIIOrP~S ,)f
quality ● ssuranco program for rnsasrch. Tl)~ Iil,r iq ~ll,lt ~llp
jargon u~ed must be thar of the r,

● ssurance professional Ivil\q
later in my talk. Th~ %Pcoml 1%
program must be meaulng[tll to rh~
naads the maximum amollllt (It tllpllr

w1ll also rogulc 111 !IIP IOSDiII”I-}~ll

ownership in the progr;lm

.1
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iII natura, and havo a high probability for “fai lure,”
Ressarchats havo a high degrae of expertise and education and

r rork toward vastly dt~ferant goals from those of most.
)ngincaring ●nd production pr~fessionals. Research projects are.
)fton funded at ● low level. These differences naed to be
~ddrosamd in ● raaoarch quality assurance program In order to
;ivs ● roasonablo chance for success.

In a recant survey, Los Alamos researchers ware asked what
:hey lik~ or dlsliko about thair jobs. The majority of tho
Iciontists agraod that they liked th~ freadom they were given t(l

:onducc rosoarch in thair areas of ●xpertise; they Llkod the
)aor rscognicion rocoivod, often through publications and
}rossntations; ●nd thay all disliked tho growing amount of red
:apa . Basad on ❑ oro than tan years of cxparienco in tha
Lmplanontation of quality assurance programs for rasoarch ac LOS
Llamoe, somo common fears tha scientists voice ● re that qual~ty
~ssuranca programs

1. Uili limit their freadom;

2. Will rastrlct their ●bility to roduca ;

3, Will limit their ablllty to puh”:sh;

b. Arn not nacessary; ●nd

5. Will lnvolvo too ❑uch pap-r work.

It la no wondar that they often oppose quallcy assurance
programs.

I ofton fool that WO, quality ● ssuranra profasslonals,
solactad tha worst poasibla doscrlptlva terms for our quality
● ssuranco programs, which ● re often referr?d Ra as “ljA j~rgon. ”
Tho following ara mom. ●xamplas of tarms which ~~e IIUC
understood or ●ccepted by most reoearchors:

CONTROL.Aa ❑oncion~d earlier, all ~ci~ntisrq iik~ fr~e[iom
Con’ rol 1s thought to oppose fre~dom tlir~~-l lv.

SCR’~EILLANCE-Sl~r’J@ fll,~ncm 1~ tho’lgh! III .I~ ii I’11).Ik-.IIIIi
dagger ●cttvltv :h,It IICls I1O p(lsslble ‘1.1” ill rvs~,lr,.h

(J(JALITy ASS~R~~I:~ i’~I)(;H,\M.A qII,Iltlv .I’;”.II III‘II \li”llP.r.lrtliw

pereoivod to h~ IIlrp, ?lv r*l.It Fd !I) IIIIV! WII’ti III-I
unfnformmd pmopl~ b:c~r’ IIIU Irl ! IIP w;lv .I: ,1 t.,i:ll~, .Iiml)

qu~9tluns. Thts I:ltll}ll’ ~ frl”i’dtlrn i~l!tl ; ~ SILO ~10 r~IIl ‘ I;IV

NQA.1.NQA.1 f~ ‘ho!It*,lI* !IJ !l* ml lI,III!U,II~D ,1:,,:.J ,,,~ I.I .lllll,~r,l
?hat mav ba appl io.lhlo ‘ !) li’lrl~~r pIj’w~oi ‘;,, Ill’”, 1111’

cnrt~inly not to fi~~r~.lr,h ‘;l.ipflt i.,’., 1,,,;1,1...w !h.lt thrlr



work in ●nything but standard, and almost never is it
hardwaro oriantad.

AUDIT-An audit is perceived to be related co a painful
scrutiny before people with preconceived conclusions, such
as tha IRS.

PEUSONNEL CERTIFICATION-Personnel certification is a term
that ❑ay hava some meaning for technicians but certainly
could not ●pply to a Ph.D. level scioncist who often is a
laadar in his field.

DOCUMENTATION AND RECORDS-Documentation and records are
thought to ba red tap. that is voluminous, restrictive,
●nd, ❑ ost likely, not applicabl~.

You probably can add many additional tarms to this list.

Thero ● rc similar carms that havo becomo jargon in the
rasoareh araa and arm understood ●nd ●ccapted by the
resoarchcr. Tho following ● re some terms that havo useful
moaning ●nd should be considered for use in a research quality
● ssurance program.

RESEARCH PROPOSAL OR PLAN-This term an often be usad in
lieu of t’to quality assuranca progr,ln plan.

TECHNICAL PROGRAII REVIEIJ-This is an acceptad corm that
could roplaca survoillancc or inspection,

PEER REVIEU-Poor reviaws ● ro well understood and ●ccepted
by scisntlsts and may be uaad in place of audit,

LABORATORY NGTEBOOK-Heat researcher now use a laboratory
notobook to document thair resaarch plan ~nd to record all
●pplicable data. With little or no revision, the ●xisting
laboratory notebook system can ❑ eet tha quality assurance
rsquirsmant for procedures, documents, and records.

Othsr tarmm that may he useful aro good scientific prac~ice
or good laboratory practicm; software validation; ●quipment

fnaintanance ●nd calibration; and conflrmatlnn of results, So
doubt you can think of other terms that are PI~II.IllV ll~ef~ll ,IIIIt
acceptable, sums of which mnv be sp~clffc !n ‘:llllr i)vn
organization,

In gensral, ● quallcv ,lqq~ir,inr- progr,lm fl~,it m.iv hp

●cceptahlo to ● scientist ~h’)lild” he llnd~r~?.ln,inhl~ Fn !IIF
r~saarcher; be wrictmn iig m!lrh .I% pnqsibl.~ h“: FII- r~qe.lrt”ll~r:
us. ● s much ●xisting inform,l~ Inn !19 pos!JthlP: .1111!IIP dPHtgll Pd ‘ill

[hat it helps tha scl~nfi~t ! II mc,et Ills p*~r%flll.11 ;,tl,ll?l,



Quality assurance profesaionala dc, in my opinion, have an
:mportant function in ● research quslity assurance program.
Iowovor, cars should be taken in the selection of these people.
rha quality ● ssurance person should hava as much technical
iducatlon in the area of expertise as possible. Certainly, a

)arson with no Cachnical ●xpertise should not be used. The
lhorc-term use of research personnel should be explored. They
:an oftan contribute greatly, are acceptable to ocher
:esearchars , and have a good knowledge of quality ● ssurance when
:hey racurn to research. An ●xcellent solution can often be
Found by using research personnel for long-term or career
aositionm am quality assurance professionals. One of our very
)est quality assurance professionals is, in fact, ● Ph.D. lev@l
Iscrophysicisc with ●xtensLve research experience. I strongly
Iuggeat ●voiding the usage of “compliance types,” who probably
iro bactor suited to production programs.

Fly ●xparienca has shown that training ia ● n essential
ingredient CO any quality program, ●specially one designed for ●

rasearch program. Some training techniques ● ro well documented,
lnd I will not repeat them here. In ●ddition to the standard
:echniquos, ●ach quality professional ●ssigned to ● research
)rogram should ueo ●very contact with re’ “arch personnel as a
:raining program. I find that this cont. ual, less obstructive
:raining, oftan on ● one-to-one basis, c., be very ●ffective.
f~nagoment training is ●lso ❑ ost imporca~ “ to cha success of any
research quality assurance program. Ano:.er unique ❑ethod of
:raining is tho use of research scientists as ●udit team members
)n programs ocher than their own.

Finally I would like to present what, in my view, are the
~est ways CO organiza ● reeearch quallty assurance program. A
good way to start 1s to list some Lmporcanc goals for vollr
quality ● smuranco program. The following 1s a typical list of
basic goals:

1. Ensure that ●dequate planning precede~ major projects;

2, Aesure chat personnel with ●ppropriate expcrrlse or
tratnlng are used;

3. Assure that propor mat~rlals. eq~lipmpnr, .ind pror~s~es
are used and that operations are perl~lrm~d %.lt*l’J,

4. Assure that nll pertinent dara aIIIl inft)~.m.1* ion .IrF
proporly recordpd .IIld C:III b~ retl ir’.~~’li, 11111

5. Provide confidpnre thdt r~~;’.ilts .II.CO .:I: ill, ‘!1.,!

products ment spPI:it lI..!ItoII%, nr !!II” ,,,1 .:1,.,,., Ill’

performed ● ft*I”ri..cwlv Anti wffi[:ioIr!*:.;



Now, how would these goals be best formatted into a quality

assurance program which could both meet the needs of the user
and an outside compliance auditor? 1 suggest
hmadings such as

a Program with
the following be used:

1. Planning and Organization,

2. Qualification and Training of Personnel,

3. Control of Equipment and !’iaterfals,

4. Acquisition and Recording of Data,

5. Peer and Technical Review, and

6. Audits.

My experience has shown that this type of program can both
bo useful to the scientist and ❑ eet che requirements of a
compliance auditor. In fact, I feel that this program meets the
applicabl~ requirements of NQA-1 or any existing compliance
program.

In conclusion, becausa the applicac: n of quality assurance
to resaarch is a fairly new and unique e..:lerience, new and
unique techniques ❑ ust be usad. Thn foll)wlng are soma
innovative technique~ that ~:,ould be considered:

1.

2.

3.

4.

5,

6.

1,

Us@ ●ll applicable existing macsria~ as a base for the
quality ● ssurance progr9m:

Use tho jay~on of the scier,tist, nor that of the
quality ● 8eurance professional;

Design tha program to fit the goals and needs of the
scientist;

9e flexible;

Help tho user develop the act’~al program

Take or make every opportunity rn prn,:ide tr,lining, and

Lec the qualitv assurance profession..ll }l,lr~dlc lil.le5tions

about qualit:~ assurance standards

I feel that, by Ustllg ‘hese te(:tlnlques .I >,1(’IIIss!II1 ,ll.l,lLi (.;
assurance program can b, desigrlef! for a re%p,l~,}~ .l;~pllt:;lclor~,



I hope that yOU find the information in this paper useful
and good luck to those of you who are applying quality assurance

to research activities.
assistance.

Please call on me if I can prcvide

I


